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Abstract
We consider functions f on Rn for which both f and fˆ are bounded by the Gaussian e−a2 |x|2 for
some 0 < a < 1. Using the Bargmann transform we show that their Fourier-Hermite coefficients
have exponential decay which depends on a. This work is an extension of one-dimensional sharp
result of M. K. Vemuri. By studying a vector valued Bargmann transform, we obtain the analogous
sharp result for O(n)−finite functions. For general functions some weak estimates are obtained.
There is a generalisation of Hardy’s theorem in 1-dimension, due to Pfannschmidt. We prove
Pfannschmidt’s theorem in all dimensions. Next we consider the analogous problem in Beurling’s
theorem. More precisely, we consider functions satisfying the subcritical Beurling’s condition∫
Rn
∫
Rn
|f(x)||fˆ(ξ)|ea|x·ξ| dx dξ <∞
for some 0 < a < 1. We show that such functions are entire vectors for the Schro¨dinger repre-
sentations of the Heisenberg group Hn. If an eigenfunction f of the Fourier transform satisfies the
above condition we show that the Hermite coefficients of f have exponential decay.
Finally we look at the structure of analytic and entire vectors for the Schro¨dinger represen-
tations piλ of the Heisenberg group Hn on L2(Rn). It is known that the space of analytic vectors
for each representation piλ is the same, and we denote it by L2(Rn)ω. Using refined versions of
Hardy’s theorem and their connection with Hermite expansions we obtain very precise represen-
tation theorems for analytic and entire vectors. To be precise, for each λ ∈ R \ {0}, we obtain an
algebra (under convolution) Bλ of functions from L1(Hn) such that piλ(Bλ)L2(Rn) = L2(Rn)ω. A
similar representation theorem is proved for certain special subclasses of entire vectors.
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